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INTRODUCTION 
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DESCRIPTION OF CYLINDER 


A photograph of the ATC test article is shown in figure i. A finite element model of 
the ATC configuration (figure 2) is an all-aluminum cylinder measuring 4 ft. in 
diameter and approximately 5 ft. in length. The framework of the ATC (figure 3) is 
composed of five ring frames and twenty-four longitudinal tapered HAT stringers 
evenly spaced around the model circumference in 15-degree increments. There are five 




FINITE ELEMENT MODEL FOR MODAL ANALYSIS 
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Investigation of the framework component parts showed that the ring frames were 
the dominant contributors in defining the circumferential mode frequencies and shapes 
while the stringers and the outer skin made small contributors to the overall 
circumferential modal behavior of the cylinder. Since the ring frames dominated the 
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Various Dytran calculations were performed on this simplified model in which the 
weight and initial velocity were varied. Several cases were run in which the floor weight 
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(675). The ring frames, floor, and skin were modeled using CQUAD4 shells, while the 
stringers and L-shaped floor supports were modeled using beam elements. Bracketing 
the above values obtained from the parametric study, three different cases were 
analyzed. A description of each case is shown in Table 2. 
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IMPACT ANALYSIS RESULTS 
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(a) Finite Element Model showing an interior portion of the ATC 


(b) Close-up view of the ring frame and stringer arrangement on the ATC model 
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Figure 6. Nonlinear dynamic analysis of the ATC showing deformations at (a) 20 msec, (b) 30 msec, 
and (c) 40 msec for Case 1 : floor weight= 1 ,500 lbs, floor density=0.0025 lb/in3, floor 
thickness=0,65 in., and impact velocity=225. in/sec. Note the y-z axis is with respect to 
the center point of the undeformed cylinder. 
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Figure 7. Nonlinear dynamic analysis of the ATC showing deformations at (a) 20 msec, (b) 30 msec, 
and (c) 40 msec for Case 2: floor weight=500 lbs, floor density=0.0025 Ib/in^, floor 
thickness— 0.25 in., and impact velocity=225. in/sec. Note the y-z axis is with respect to 
the center point of the undeformed cylinder. 
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Figure 8. Nonlinear dynamic analysis of the ATC showing deformations at (a) 20 msec, (b) 30 msec, 
and (c) 40 msec for Case 3: floor weight=500 lbs, floor density=0.0025 Ib/in^, floor 
thickness=0.25 in., and impact velocity=160. in/sec. Note the y-z axis is with respect to 
the center point of the undeformed cylinder. 
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